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Research on rheologic dynam ics for geologic disasters of
soft rock-soil under dynam ic loading
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Abstract: Dynam ic loads such as earthquake, tsunam ,i rag ing billow, v ibration and so on arem ainly ex terio r pow er
induc ing geo log ic d isaster, the accelerat ing rheologic phenom ena o f so ft rock-soil is the appearance of burst ing out
disaster. Com bining w ith the practice of soft rock-so il burst ing out geolog ic d isaster, the au thor d iscusses the tech-
n ica l think ing and prospect by using dynam ic rheo log icm echanics to study them echan ism and forecast o f bursting
out d isaster in th is artic le. The dynam ic rheo log ic param eters of so ft rock-so il are tested under dynam ic loading, the
dynam ic rheolog ic m echan ica lm odel of soft rock-so il is established, and the rheo log ic equation is deduced. It se-t
t les foundation for us to deeply research crit ica lm echanics cond ition, rheolog ic dynam ic equation and dynam ic key
index of burst ing out disaster. A ll these have certain theoret ical and actua lm ean ing for us to find out the rheolog ic
dynam icm echanism of burst ing out disaster under dynam ic loading, im prove and perfect forecast theo ry.
























, 2006年全国共发生各类地质灾害 102 804起, 全年因地质灾害共造成
663人死亡,失踪 111人,受伤 453人, 直接经济损失 44. 2亿元。2005年全国发生直接经济损失 50万元以





















































。在 1216- 1996年记载较为详细的 125次地震













损耗模量 G 等。储能模量 G 与以弹性能形式储存起来,并在周期性形变中释放出来的能量有关, 反映弹性
性能特性;损耗模量 G与在形变时以热的形式耗散掉的能量有关,反映黏性性能特征。
图 1 频率 10H z时的黏弹性参数
F ig. 1 V iscoelastic param eters for frequency 10 H z
图 2 频率 1H z时的黏弹性参数
F ig. 2 V iscoe lastic param ete rs for frequency 1 H z
以厦门地区淤泥质软土为例,选用 MCR - 300型流变仪测试含水率为 24%的淤泥质软土在动态条件下
的黏弹性参数,测试温度为 25 。在 10 H z, 1 H z动态频率条件下测试了动态黏弹性参数。其中, 黏弹性参
数随动态剪切应变的关系曲线见图 1、图 2。可见,淤泥质软土在动态载荷作用下其流变过程中表现为黏弹
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F ig. 3 V iscoelastic- plastic ity rheo log icm echanics model o f
















当 > b时, 黏塑性体参与流变, - b使黏塑性体发生塑性流动。表现为黏弹塑性体。设黏弹性体和黏
塑性体的位移分别为 1、 2,剪应力分别为 1、 2, 整个系统的位移 。剪应力为 ,则有:
= 1 = 2; = 1 + 2; = 1 + 2; = 1 + 2
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将式 ( 2) , ( 4)代入关系式 = 1 + 2, 有:


















将 ( 5)式和 ( 6)式代入上式, 且当流变指数 n为 1时, 流变方程为:
1 2 = ( 1 + 2 )+ E ( - b ) - E 2 ( 8)
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